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Tab 1 Effects of isoprene and geraniol on the growth and GKB formation in GS I cell suspension culture
of Ginkgo biloba

Precursors Concentration Harvest dry cells GKB yield in cells GKB yield in medium Total GKB yield
/ mge L~ / mge L~ / mgeL"! / mgeL"! / mge L~
Isoprene 0( CK) 16.3 *1.36 2.58 £0.72 9.72%0.75 12.30 £3.08
10 16.4%0.89 4.60 £1.04" 12.46 £2.01 17.06 £6.61°
50 18.5*4.76 4.70 £0.83" 12.66 £3.19 17.36 £1.03"
100 23.5%2.57" 10.1 £3.21"°° 10.56 £3.97 20.8 £4.8°
200 15.6 £1.66 3.76 £0.74 11.77 £3.95 15.36 £3.38"
500 15.2%1.14 4.93+1.02" 9.73 £1.72 14.66 £2.65
Geraniol 10 17.1 £0.99 5.30%1.33" 10.73 £1.59 16.03 £0.40"
50 17.1 £1.25 4.03 £0.29° 9.93£2.83 14.0£3.09
100 19.1 £4.32 2.51 £0.14 10.55 3. 41 12.99 £3. 41
200 15.7£0.53 1.48 £0.28" 11.76 £3.73 13.23 £3.87
500 8.7%0.72 0.67£0.12° 10.35£2.34 11.02%2.46

Notes : Basal medium was MS + NAAO.5 mg*L™' + 6-BA0.5 mg°L™' + 2,4D0.2 mg°L™'; DW= dry weight; Data=
Xx*s; n=3; ttest, vs control: ~ P<0.05, " P<0.01 .

Tab2 Effects of 10 fungi elicitors on the growth and GKB formation in GS I cell suspension culture of
Gink g0 biloba

Fungi Concentration Harvest dry cells GKB yield in cells GKB yield in media Total GKByield
/ mg GE+L"' / mge L™ / mgsL" / mge L™ / mge L™
CK 0 17.1 %1.33 15.03 £2.05 2.46 £0.30 17.49%2.12
Yeast extract 5 15.1 £2.14 2.31 £0.45"° 3.57%0.42° 5.88X0.68" "
20 15.7 £1.54 10.28 £1.83 3.77 £1.54° 14.05 %3.05
50 15.3%1.82 7.30%£1.23" 8.18 £2.23" " 15.48 £2.90
Pythium irregulare 5 18.0 £1.23 9.12%1.147 1.60 £1. 46 10.72£1.79°
20 16.7 £1.45 11.15%2.14 5.55%2.15° 17.70 £3.12
50 17.1 £2.01 10.76 *£1.31 9.16 £2.33" " 19.92£2.54
Absidia cristata 5 17.7 %1.30 6.6510.68" 1.92%0.21" 8.57%0.85" "
20 16.7 £2.01 13.30 £1. 42 3.86 £0.63" 17.16 £2.01
50 16.7 £1.56 11.06 £0.98 3.71 0. 45 14.78 £1.58
Rhizopus japonicu 5 15.7£1.32 11.73 £0.87 20.56 £3.567 " 32.29%5.127°
20 17.7%1.25 5.72%0.54"° 26.28 £4.127 " 32.0%4.56" "
50 15.4%2.03 6.90£1.23" 7.25%1.98" " 14.15%2.35
Verticillium dahliae 5 16.5*1.58 7.29 £0.85" 6.46 £0.45" 13.75 £1.24
20 17.1 %1.67 9.16 X1.16" 9.16 £2.45" " 18.32£3.45
50 16.4 £2.25 9.35%1.54" 14.47%2.56" " 23.82%5.21"
DPenicillium spinulosum 5 16.6 +2.26 9.68 £0.84" 6.53+0.51° 16.21 £2.15
20 15.8 £2.54 2.97%0.36" " 12.43£2.62" " 15.4£3.31
50 15.2%1.08 10.18 *£1.28 14.24%3.12" " 24.42 £5.45"
Fasarium solani 5 16.7 £0.97 3.96 £0.62" " 0.22 %0.04" 4.16X0.51°"
20 15.9 £3.05 7.91 £1.11° 2.25%0.15 10.16 £1.02°
50 16.1 £1.51 9.91 *1.47" 1.58 £0.24 11.49 £1.42°
Aspergillus oryzae 5 17.4%£1.36 4.59%0.65" 3.88 £0.35" 8.47%1.217°
20 14.0%3.12 6.79 £0.79" 9.22%0.78" " 16.01 £2. 44
50 19.4 £1.51 6.13 £0.95" 7.11 £0.85° 13.24 +1.58
Penicillium citrinum 5 15.8 £2.31 10.24 £1.18 15.49%2.27" " 25.73 £3.56"
20 16.6 X1.05 9.78 X1.10 16.97 £2.58" " 26.753.15"
50 18.0%2.13 3.89F0.41"° 13.68 £2.23" " 17.57%2.12
Mucor rouxianus 5 18.0%1.12 10.14%1.05 0.62%0.08" 10.76 £1.25°
20 18.2%0.96 5.97 +0.64" 2.47 £0.60 8.44%1.22"°
50 16.8 £1.15 10.86 *0.89 5.49 £0.48" 16.35%2.13

Notes : Basal medium was MS + NAAO0.5 mg*L™' + 6BAO0.5 mg°L™' + 2,4D0.2 mg*L™'; DW= dry weight; Data
=x=xs; n=3; ttest, vs control: ~ P<0.05, " " P<0.01 .



e 154 - Acta Pharmaceutica Sinica 2000 ,35(2): 151 ~ 155

3.2 GS1 (0~6 d) GS1
GKB GKB ., 9d .
5.0 mg GE*L"' , GKB )
3d . GS1 , 18 d ,
GKB : ( 3 , .

Tab 3 Effects of inducing time of the elicitor on the growth and GKB formation in GS I cell suspension
culture of Ginkgo biloba

Inducing time Harvest dry cells GKB yield in cells GKB yield in medium Total GKB yield
/ days /mg*L™" / mge L~ / mgeL"! / mgeL"!
21 15.3 %1 .54 2.19£0.25 0.36 X0.01" 2.55%0.25
18 12.7%0.46" 1.40 20 .24" 0.51 £0.02" 1.91 £0.21
15 15.6 £0 .21 0.57%0.10" " 1.45 %0 .05 2.02%0.32
12 16.2%0.17 2.59%0.03 1.52%0.04 4.11 %0 .45
9 16.7%0.79 3.6310.40 1.42%0.14 5.05 0 .51
6 16.6 20 .09 3.58 20 .22 1.54%0 .21 5.12%0.32
3 17.6 £0.38 5.46£0.21"° 2.12%0.32° 7.58 £0.56"
0( CK) 18.7 %0 .46 3.0210.41 1.25%0.12 4.27 %0 .36

Notes : Basal medium was MS + NAAO.5 mg*L™' + 6BAO.5 mgL™' + 2,4D0.2 mgrL™'; DW=dry weight; Data=
xts; n=3; ttest, vs control: = P<0.05, " P<0.01 .
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EFFECTS OF PRECURSORS AND FUNGAL ELICITORS
ON GKB PRODUCTION IN SUSPENSION CULTURED
CELLS OF GINKGO BILOBA L.

Dai Jungui, Zhu Weihua, Wu Yungi, Hu Qiu and Zhang Dayong

(Institute of Materia Medica , Chinese Academy of Medical Sciences and
Peking Union Medical College , Beijing 100050)

ABSTRACT AIM: To investigate the effects of precursors and fungal elicitors on the GKB production in
suspension cultured cells of Ginkgo biloba L. METHODS: Precursors and fungal elicitors were added to the
media. Their effects on the biomass and GKB yields of the suspension of cultured cells were studied. RESULTS:
The total GKB yields were enhanced 69 %, 13.8 % and 11.4 % compared with the control by adding 100
mg* L™ ' of isoprene and low concentrations (10 and 50 mg* L") of geraniol in the medium, respectively. Of
the 10 investigated fungal elicitors, mycelium extract of RhizoPus ]‘aponicus was found to be the best, and at
the concentration of 5 mg GE* L~ ! , the GKB yield of suspension cells was doubled after the cells were induced
for3 days. CONCLUSION: Adding precursors in the media and applying fungal elicitors were both effective
approaches to enhance GKB yields in the suspension culture cell of Ginkgo biloba L.

KEY WORDB precursors ; fungal elicitors ; suspension cell culture ; ginkgolide B ( GKB) ; Ginkgo biloba
L.





